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T h i s  document establishes a set of system testing standards 
to be used in the development of a.ll "C" software within the 
NASAIPC R&D Project. Testing will be considered in two phases, 
namely, the program testing phase and the s y s t e m  testing phase. 
T h e  objective of these standards i s  to provide guidelines for the 
planning and conduct of program and. software system testing. 

(1 )  D e s k  Checking 

- Syntax Check: 

Indentation discipline followed. 
Every " { "  should match. every " I " .  
Spelling of identifiers and builtin function names. 
All variables are declared and not previously 
declared differently. 
Comnents begin with " / * "  and end with "* / " .  
E a c h  left parenthesis has a corresponding right - *  
parenthesis. 
An e v e n  number of double quotes ( " 1  per statement. 
If a " needs to be output, \ should precede ", 
like \". 

- Semantic Check: 

D o e s  the program d o  what its title says it does? T a k e  
time to check everything carefully. C h e c k  for each 
loop termination. 'Walk through" the p r o g r a m w i t h  
sample cases of test data. 

( 2 )  T e s t  Planning and Strategy 

- Test Plan: 

T h e  program test plan is the documentation of the 
planned sequence of tests, test cases, and expected 
results o f  each series of tests. T h i s  p l a n  m u s t  be 
reviewed and approved by the project leader. 

- Sequence of Tests: 

T o p  d o w n  testing is reca'mnended, i.e., m a j o r  routines, 
m a i n - f l o w  of the logic, and sections involving a less 
complex level of detail are tested first; the sequence 
might be: 



F i l e  opening and closing 
Start -of - pr og r am hons eke ep ing 
M a j o r  input and output handling routines 
M a j o r  control routines 
Update routines 
Output processing 
M a j o r  error and exception routines 
M i n o r  error and exception routines 

- Actual results vs. expected1 results 

W h e n  the testing is completed, the actual results of 
the tests m u s t  be s-rized for comparision to 
expected results, in ordier to demonstrate that the 
program is completely tes,ted. 

(3) Test data 
It 

Prior to the coding of ea.ch program, test data m u s t  be 
generated. T h e  use of a stand.ard naming convention f o r  euch 
test data i s  : <name>.tst for program <name>.C. T h e  
standard naming convention i s  not necessary w h e n  the program 
requires a name dependent input segment. For any desired 
portable software program, one needs to issue portable 
machine-independent test data. 

( 4 )  Compilation 

B a t c h  files should be used for compilation within 
development directories. These batch files should contain 
all routinely needed parameters for the compiler and 
librarian/linker invocations. Once the s y s t e m  i s  complete, a 
single batch file w h i c h  performs a complete s y s t e m  
installation from source code should be created and named 
"make.bat" emulating the UNIX standard. 

A 



T h e  objective of systems testing i s  to find and correct any 
remaining performance and/or logic bugs that m i g h t  exist in the 
system, in linkages between programs, in user procedures, data 
preparation, error detection and correction, and output 
distribution. 

(1 )  T h e  S g s t e m T e s t  P l a n  

- Responsibilites and Authorizations 

E a c h  progranrmer i s  responsible for testing and 
documenting his programds). Then, the project leader 
m u s t  check the documentation and conformance to 
standards. If satisfied, systems testing should be 
planned. (If i t  i s  a t e a m  project, the entire project 

- !  t e a m  should review and approve i t  first.) - .  

- Test Objectives 

- Control Objectives 

- Error Types 
- Recovery checkpoints 
- Acceptance of files (file formats) and records 
- Acceptance of input 

- Processing Objectives 

- Valid and invalid combinations of transactions 
- Conditions 
- Parameters 

- output 

- Message lengths (1Max. 65 chars) 
- M e s s a g e  formats 

- Schedule 

At the beginning of a project, a precise schedule may 
not be possible. But after a project is tested by the 
progranmer(s), a schedule should be fixed for systems 
testing. I t  should be planned at least two weeks in 
advance. 



(2) Test File(s) 

T h e r e  are three possible sources of test data f o r  systems 
testing 

- Test data already prepared by progranmers 
- Live cases supplied by the user 
- Contrived test data 

T h e  cases should be organized as a series of progressively 
m o r e  complex and comprehensive sets. Each set should be 
capable of being used separately and in combination with 
others, and combinations with exception conditions and error 
conditions. 

(3) Linkage Tests 

T e s t s  for the interfaces between programs. 

( 4 )  Input/Output T e s t s  

T e s t s  for input generation procedures and output 
distribution procedures. 

(SI U s e r  Acceptability 

Final series of tests must be m a d e  by the user. 

( 6 )  Verification 

All results should be comparedl with pre-prepared expected 
results. Discrepancies must be corrected. 

( 7 )  Authorization and Handover 

W h e n  this point i s  reached, all (known) errors have been 
found and corrected, and test results documented, copies of 
the documentation must be delivered to the project manager. 
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